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ABSTRACT 
 
Objectives: To explore the evidence for cognitive heuristics or ‘rules of thumb’ used 
within patients’ reports of symptom appraisal and decisions to seek help for symptoms 
of cancer. 
Methods: A secondary analysis of interviews from existing studies that explored 
symptom appraisal in patients who had sought help for potential symptoms of cancer. 
Transcripts from n=50 in-depth interviews with patients referred with symptoms 
suspicious of cancer (pancreas, colorectal, oral, lung, melanoma, breast, prostate) were 
re-analysed using deductive thematic approach underpinned by the heuristics outlined 
in the Common Sense Model of Illness Self-regulation as set within the Model of 
Pathways to Treatment.   
Results: The most dominant heuristic in patient reports was the Rate of change rule, 
(i.e. symptoms that are worsening, increasing, or have a sudden onset (rather than 
improving stable or decreasing in number) are more likely to indicate illness). There was 
also support for the Duration rule, Pattern rule, Chronology rule, Severity (of interference) 
rule, Age-illness rule, Novelty rule, Similarity rule, Location rule and Optimistic bias rule. 
There was a lack of evidence for the Prevalence and Stress-illness rules.  
Conclusions: People do appear to use heuristics to guide their appraisal of symptoms 
and their perceived need for healthcare. Heuristics may be an important aspect 
underlying symptom misinterpretation, thus making them key targets for interventions.  
For instance, campaigns could tackle cognitive biases rather than focusing on specific 
symptom awareness. Myth-busting messages could highlight that intermittent, mild 
symptoms, and symptoms that are not worsening can be signs of a serious health 
problem. 
 
Keywords: cancer, oncology, early diagnosis, help-seeking, heuristics, symptoms; 
appraisal, delay 
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BACKGROUND 
Delays in presentation of symptomatic cancers and problems in the diagnostic pathway 
can contribute to advanced stage cancer at diagnosis and poor prognosis [1]. If survival 
rates from cancer are to improve, a greater understanding of the pathways to cancer 
diagnosis, such as the barriers to seeking help [2] is needed. The Model of Pathways to 
Treatment [2-3] has been used to explore the pathways to diagnosis for a variety of 
cancers [4-8], and other conditions [9-10]. The ‘appraisal interval’, is defined as the time 
from detection of a bodily change to perceiving a reason to discuss symptoms with a 
Health Care Practitioner (HCP) [3]. Together with the ‘help-seeking interval’ it forms the 
‘patient interval’ or ‘time to presentation’: the time from when a bodily change is first 
perceived, to when the patient first presents to a HCP.  
Due to the non-specific and vague nature of many early cancer symptoms, symptom 
appraisal explains much of the time to presentation for symptoms of cancer [11-14]. 
Someone is unlikely to consult a HCP if they believe symptoms are a consequence of a 
minor ailment that will go away on its own, or one that can be self-managed. Beliefs 
about symptoms are often more reliable predictors of help-seeking behaviour than 
symptom type or socio-demographics [15-16]: a person’s interpretation of symptoms is 
key.  
 
What is less clear is what underpins symptom appraisal. How and why does someone 
decide a bodily change is a sign of indigestion (and take antacids) rather than a sign of 
a heart attack (and need prompt medical care)? The Common Sense Model of Illness 
Self-regulation (CSM) is a theoretical model which illustrates how individuals interpret 
and cope with health threats [17] and could help identify the contributing factors within 
the appraisal interval. An often overlooked aspect of the CSM is the notion that to help 
interpret symptoms, individuals rely on heuristics, or so called ‘rules of thumb’. Tversky 
and Kahneman [18] first defined heuristics as logical shortcuts that are used to condense 
difficult mental operations to simpler cognitive tasks [19]. Leventhal and colleagues [20, 
21] have identified numerous heuristics that might be used to form a representation of 
symptoms and decide whether they require medical care (see Supplementary File 1). 
For instance, according to the Novelty rule, symptoms that are new, different, or 
incongruent (unexpected) with underlying schema rather than familiar, common, or 
similar to a co-existing chronic illness can be a key motivator to seek help. Another 
heuristic is the Age-illness rule. According to this heuristic, as individuals age, symptoms 
will often be attributed to the ageing process rather than illness, and help-seeking will be 
less likely [22]. Nevertheless, to date there has been a lack of research that has explicitly 
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investigated heuristics that may underlie symptom appraisal in general and cancer 
symptom appraisal in particular. We do not know if cognitive heuristics underpin 
symptom appraisal for symptoms of cancer.  The aim of this study was to explore the 
evidence for heuristics used within patients’ reports of their decision to seek help for 
potential symptoms of cancer.  
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METHODS 
Study design  
A secondary analysis of existing qualitative data obtained from four studies from the UK 
and Australia [4-5,8,23-26] between 2003 and 2013 was undertaken, examining 
symptom appraisal and help-seeking behaviour among people with potential symptoms 
of cancer relating to seven different sites. These were our own data sets which had 
previously been analysed using inductive qualitative analysis. All four studies recruited 
participants in secondary care. Some participants had been recently diagnosed with 
cancer; others were investigated for cancer and were later diagnosed to have benign 
disease. Topic guides for the interviews did not specifically ask about heuristics. 
Data Sources  
Verbatim transcripts of interviews were selected using the criteria as outlined below. 
These selection criteria were chosen in order to obtain a wide range of individuals and 
responses to symptoms. For each of the cancer sites we asked for: 
• 2-3 participants who had the longest time to presentation (one aged under 60 and one 
over 60 years) 
• 2-3 participants who had the shortest time to presentation (one aged under 60 and one 
over 60 years) 
• 2 participants with time to presentation around the median for that sample (one aged 
under 60 and one over 60 years). 
Extra transcripts were added to achieve similar numbers of men and women and to reach 
data saturation, giving a total of 50 transcripts. Further details of the data sources can 
be found in Supplementary File 2. Existing ethical approvals were in place for analysis 
of the datasets in relation to symptom appraisal and help-seeking behaviours by the 
same research team1. All participants had given written informed consent.  
 
Data Analysis  
A deductive thematic approach was chosen to actively explore the evidence for 
heuristics used within patients’ reports of their symptom appraisal and decision to seek 
help for cancer symptoms. Taking a systematic approach, all the contributing factors 
within the ‘appraisal interval’ and ‘help-seeking interval’ as outlined by Scott et al. (2013) 
                                                 
1 Guy’s Research Ethics Committee 03/03/09[22]; Cambridgeshire 3 Research Ethics Committee 
10/H0306/50[4-5,23]; Cambridgeshire 4 Research Ethics Committee 11/EE/0076 [8]; Human Research 
Ethics Committee of The University of Western Australia (RA/4/1/2242) [24-25]. 
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in the Model of Pathways to Treatment were coded (see Supplementary File 3 for a 
detailed categorisation matrix) to ensure all text relevant to the time to presentation was 
considered. Any text that could not be coded into one of the categories outlined in the 
categorisation matrix was coded as “other” and was later re-examined and given a new 
code if required. This paper solely focuses on the heuristics used in the appraisal interval. 
Clear definitions for each heuristic were developed using the key concepts highlighted 
in the CSM, and refined using interim coding that ensured clarity and mutual exclusivity 
(see Supplementary File 1). Interim coding indicated: i) that there were many similarities 
between the Stereotypes rule and Similarity rule and in turn these were combined. For 
this analysis, we focused on similarity between oneself and those who develop cancer; 
ii) symptom interpretation was sometimes guided by the timing of the symptom as 
opposed to the location (area in the body) of the symptom as stated in the Location rule. 
Therefore, a separate heuristic (Chronology rule) was generated; iii) refinement of the 
definitions for Severity rule and Pattern rule was necessary to allow clear differentiation 
between the two. Pattern rule refers to the nature of symptoms and Severity (of 
interference) rule refers to the impact of symptoms. 
Throughout the analysis process we actively searched for text that was contradictory to 
each heuristic as well as that which supported it to further demonstrate how respondents 
may or may not use heuristics to interpret symptoms and decide whether to seek medical 
care. One transcript from each cancer type was read and independently coded by FMW 
and SES. This coding was then compared with the main coding conducted by SK. Any 
discrepancies in coding were discussed until agreement was reached. Data 
management and coding were facilitated by NVivo software (V.10).  
RESULTS 
Sample characteristics 
Characteristics of the 50 patients are detailed in Supplementary File 4. Twenty-eight 
participants (57%) were female. The mean age of participants was 62 years (SD = 12.3).  
 
Evidence of Heuristics 
Figure 1 represents the number of participants coded as using each heuristic. Most 
participants (n = 42, 84%) demonstrated evidence of using at least one heuristic in their 
accounts of symptom appraisal (range 0 - 7). The average number of heuristics 
evidenced per participant was 2. This differed across cancer types: pancreatic, 
colorectal, melanoma, and prostate cancer: average number of heuristics per participant 
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= 3; lung breast cancer: average number of heuristics per participant = 2; oral cancer: 
average number of heuristics per participant = 1.  
 
Quotes that were contradictory of a heuristic were, in contrast, relatively rare, with only 
7 contradictory quotes (n = 4 for the Rate of Change rule, n = 1 for the Severity rule, the 
Novelty rule and the Optimistic Bias rule) across the 50 participants.  
 
Detailed evidence and examples for each heuristic are presented below. Throughout this 
section quotations are accompanied by information about gender, age, cancer type and 
time to presentation (TTP). 
Rate of Change rule  
Evidence for the Rate of Change rule was found across all seven cancer types. For these 
individuals, a change in the nature of their symptoms, such as experiencing additional 
changes or worsening symptoms, altered their symptom appraisal and ultimately 
provided the motivation to seek help.    
“Then it got like a spot come on it so only like in the corner of it and I was 
like oh that’s really new so I should go and get that looked at.” [Melanoma, 
Female, 36 years, Median TTP] 
 
“It certainly wasn’t getting any better, it was getting worse if anything and so 
I thought it was worthwhile getting it checked out.” [Pancreas, Male, 79 
years, Median TTP] 
Nevertheless, there were four cases where the Rate of Change rule did not appear to 
affect symptom appraisal. For example, one participant noted that symptoms were 
worsening; however, help was not sought as she had hoped that the symptoms would 
get better. 
“It just got a bit worse and a bit worse … and I just compensated and I 
compensated…then it started getting a bit hard and then I thought oh God 
this isn't so good, but I thought well you know it still might sort itself out.” 
[Oral, Female, 50 years, Longest TTP] 
Duration rule  
Duration of symptoms was a motivator towards initiating help-seeking for all cancer 
types, except patients with symptoms of breast cancer. Many individuals initially adopted 
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a ‘watchful waiting’ approach, and decided to monitor their symptoms, often for a 
prolonged period. On-going bodily changes eventually led individuals to interpret their 
symptoms as something more serious and to decide that help should be sought.   
“After a few days it didn’t go down or anything so I thought oh I’d better go 
and get it checked out.” [Melanoma, Female, 54 years, Shortest TTP] 
 
“I’ve had this wretched cough since around Christmas time, and I am 
getting a bit worried about it, I really feel it shouldn’t go on this long.” [Lung, 
Female, 74 years, Longest TTP] 
Chronology rule  
There was evidence that individuals with symptoms of pancreatic, colorectal, lung and 
prostate cancer and melanoma used the Chronology rule, whereby explanations given 
for the cause of symptoms were contextualised as a reaction to specific events. For 
example, individuals with gastro-intestinal symptoms often made a link between their 
symptoms and the type of food they had recently eaten.  
“If I had a mild tummy pain I thought ‘oh dear, I shouldn’t have had whatever I 
had to eat last night’ [Colorectal, Female, 60 years, Longest TTP] 
Pattern rule  
There was evidence for the Pattern rule for all cancer types except those with symptoms 
of prostate cancer. This rule was particularly evident among those with symptoms of lung 
cancer where more extreme symptoms triggered perceptions of seriousness and the 
need for medical help.  
“Because every time when I coughed it felt like as if I was ripping my lungs 
apart, it was really painful.” [Lung, Female, 50 years, Shortest TTP] 
 
Severity (of interference) rule  
Evidence for the Severity rule was found across all cancer types, apart from breast 
cancer. Some participants thought that their symptoms might indicate something serious 
once symptoms affected their mobility or daily living activities. For example, being unable 
to stand or get out of bed or having to lie down. In turn, the urgency to seek help 
immediately was acknowledged.  
“But I’d called the paramedics that morning, because by this time I… I was 
in such agony with my back, I could hardly stand, I couldn’t get to the toilet 
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on me own, I couldn’t get out of bed on my own.” [Lung, Female, 54 years, 
Shortest TTP] 
Also in support of the Severity rule, individuals were often not concerned about their 
symptoms if they experienced bodily changes that allowed normal functioning to 
continue. If this was the case, help-seeking was not seen as a necessary course of 
action.  
“And just because of one spot on my leg of course I don’t need a doctor 
because I still I am going to sport centre, I am working, I am doing at home 
everything so I can do it, and yeah, I feel fine.” [Melanoma, Female, 40 
years, Longest TTP] 
On the other hand, contrary to the Severity rule, although one participant’s symptom 
disrupted her normal functioning, she did not seek help because she found a way of 
adapting to her symptoms.  
“Sometimes I couldn’t go into lectures until it had gone off. I used to have to 
lay down on the seat.” [Pancreas, Female, 57, Longest TTP] 
Novelty rule 
There was some evidence for the Novelty rule from all cancer groups. Individuals often 
became concerned when they experienced symptoms that were new or different from 
symptoms experienced in the past, or if symptoms were unexpected.   
“I’d never seen anything like that before, and that’s what suddenly made 
me curious and wonder what it was.” [Melanoma, Male, 72 years, Longest 
TTP] 
 
“So I'm thinking, I'm really in trouble now because I never had a lump in my 
armpit before.” [Breast, Female, 56 years, Median TTP]  
Furthermore, previous experiences of a condition could dissuade a participant of the 
potential seriousness of new bodily changes. For instance, a female who presented with 
melanoma symptoms failed to seek help immediately because the symptoms did not 
differ from existing symptoms.  
“I have a lot of like these spots on my skin so I never paid attention.” 
[Melanoma, Female, 40 years, Longest TTP] 
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However, one participant described how her symptoms were not completely new as she 
had experienced similar symptoms in another location before. This experience helped 
her to make a link between her previous and new symptoms which in turn promoted 
help-seeking, rather than diminishing the need to seek help.  
“I'd had ear problems with my ear on the other side and I just thought I 
really can't afford to have anything with this ear happen as well.  So that 
was another push for me to get something done about it.” [Oral, Female, 50 
years, Longest TTP] 
Age-illness rule  
The Age-illness rule was mainly referred to by those with symptoms of prostate and 
colorectal cancer and melanoma, and less so by those with symptoms of breast and 
pancreatic cancer. The cause of symptoms was attributed to old age rather than a 
specific illness.  
“You know, you get to my age, you get all sorts of symptoms, but you know, 
it’s age, things don’t work as well.” [Colorectal, Female, 67 years, Longest 
TTP] 
Similarity rule  
The Similarity rule was most commonly evidenced by individuals with melanoma, but 
there was also evidence among those with symptoms of oral, colorectal, prostate and 
pancreatic cancer. Reports from individuals with symptoms of breast and lung cancer 
did not demonstrate use of this heuristic.  
When individuals thought that they had a personal predisposition to cancer, for example 
because of family history or because friends had been diagnosed with cancer, this often 
guided their symptom appraisal. 
“And I went to see my doctor, I was a bit worried then because my boy at 
40 he had a melanoma on his arm and at 50 […] And ah, you know, more 
or less the reason that I went was because of my boy.” [Melanoma, Male, 
84 years, Median TTP] 
 
“Well I thought something could be wrong ‘cause I […] I’ve got five friends, 
two of them died from the cancer. Ah, and there is three others that I know 
that have been treated.” [Prostate, Male, 82 years, Longest TTP] 
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Location rule  
There was a little evidence of use of the Location rule, the location of bodily changes 
guided symptom appraisal and subsequent initiation of help-seeking behaviour for one 
participant with each cancer type. 
“Yeah it’s in my lower back and I thought it was part of the injury it was sort 
right down, just right sort of right down in there.” [Prostate, Male, 65 years, 
Median TTP] 
Optimistic Bias rule 
Evidence in support of use of the Optimistic Bias rule came from participants with 
symptoms of breast and prostate cancer and melanoma. While bodily changes were 
often recognised by these participants, help was not sought as they did not consider 
themselves to be susceptible to illness.  
“In my life I don’t know, I can count these times when I went to the doctor 
[…] like I was thinking I am very strong and I am healthy and so I don’t 
need the doctor.” [Melanoma, Female, 40 years, Longest TTP] 
 
However, the Optimistic Bias rule was not confirmed by one participant who explained 
that, because she had never experienced an illness in the past, the change on her skin 
might be an indicator that something was wrong, as if she was due to get some form of 
illness. 
“I just thought oh, I’ve never ever had anything wrong, I’ve not appendix out 
or anything and I just thought oh maybe this is my thing, um, you know, 
skin maybe is going to be my problem area.” [Melanoma, Female, 54 years, 
Shortest TTP] 
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CONCLUSIONS 
There is a dearth of research into the influence of heuristics on symptom appraisal, yet 
these findings suggest that heuristics may underlie both symptom interpretation, and, 
importantly, symptom misinterpretation. This study explored whether accounts of 
symptom appraisal given by patients with symptoms of a range of cancers demonstrate 
the use of heuristics as suggested in the CSM [17]. The Rate of Change rule and 
Duration rule were the most dominant heuristics in patients’ reports. There was evidence 
for use of all the other heuristics apart from the Stress-illness rule and the Prevalence 
rule although the strength of evidence varied between the heuristics.  
Further investigation could characterise which heuristics are most likely to lead to 
misinterpretation and in turn delays in seeking help, in order to inform the development 
of tailored interventions. Some heuristics may be more useful than others for 
interventions. For instance the Rate of Change rule could be used across cancer types 
whereas the Location rule may be limited to specific cancers. Quantitative 
measurements are also required for more rigorous hypothesis testing yet tools to 
measure use of heuristics are currently unavailable. Understanding why there was no 
evidence for the Stress-illness rule and the Prevalence rule also needs further 
consideration. For instance, is this because these heuristics are less useful to the 
interpretation of the studied potential cancer symptoms, or because they are less well 
articulated? Recent work on changes preceding diagnosis of a brain tumour indicates 
that attribution to stress is a common response to noticing changes in sleep, mood and 
cognitive function [27]. 
We recognise that the sample is too small therefore comparisons between cancer types 
must be viewed with caution. However, the findings suggest that whilst there are 
common heuristics across cancer types, there may also be differences in the use of 
heuristics between individuals with symptoms of different cancers. Different use of 
heuristics could arise due to variations in the ambiguity of symptoms between these 
cancer types and differing awareness or recognition of symptoms. For example, 
recognition of breast cancer warning signs is relatively high compared to other cancers 
[28], and this may aid symptom appraisal and time to seeking help, and lessen the 
reliance on heuristics. In contrast, symptoms of melanoma, colorectal and prostate 
cancer may be less well known or mimic those of minor ailments due to the absence of 
pain or ‘alarm’ symptoms. In such circumstances individuals may be more likely to use 
heuristics to understand their symptoms. 
 
Study Limitations 
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There are a number of strengths to this study. For instance, data from a diverse group, 
with seven different cancer types and from two different countries were analysed. 
However, there are also limitations. For instance, coding the data with the help of a pre-
determined categorisation matrix may have biased the exploratory and hypothesis-
generating nature of qualitative analysis. Further, all participants had sought help for their 
symptoms and as such there is no insight into the symptom appraisal in those who have 
not sought medical help. Some participants had received a diagnosis of cancer where 
others had not and this has the potential to affect retrospective accounts. 
 
Theoretical implications 
This is the first study to comprehensively apply the concept of heuristic use to people’s 
accounts of symptom appraisal across a range of cancer types. The process of doing so 
highlighted that further conceptual work regarding the definitions and wording of 
heuristics may be required. Some of the existing definitions of the heuristics constructs 
needed further clarification, or emerged as not mutually exclusive. It also became clear 
that the definitions of heuristics refer to different aspects of symptom interpretation and 
help-seeking: while some refer vaguely to interpretation (Location rule), others refer 
more specifically to causal attribution (e.g. Stress-illness rule), the seriousness of 
symptoms (e.g. Duration rule), and motivation to seek help (e.g. Novelty rule). Thus 
people may be using different heuristics for different purposes. Consequently, future 
work could focus on developing a typology of heuristics to translate the current definitions 
into more specific criteria for the factors that influence symptom appraisal and help-
seeking behaviour. Further research, using content analysis on a larger sample, will also 
be needed to explore whether heuristics occur in a sequential order and/or whether there 
are any interactions between heuristics within individuals or the group as a whole and 
how this impacts symptom appraisal and help-seeking.  
Clinical Implications 
The study provides a novel insight into the elements in symptom appraisal that may in 
turn trigger or prevent help-seeking behaviour. Heuristics may be an important aspect 
underlying symptom interpretation and misinterpretation, thus making them key targets 
for interventions.  For instance, campaigns could tackle cognitive biases rather than 
focusing on specific symptom awareness. Myth-busting messages could highlight that 
intermittent and mild symptoms and symptoms that are not worsening can be signs of a 
serious health problem. Such messages would be applicable across cancers and thus a 
more cost-effective approach. Of course, symptom appraisal is only one part of the help-
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seeking process. As outlined in the Model of Pathways to Treatment [2-3], contributory 
factors to the help-seeking interval will also play a role. Thus interventions may need to 
target heuristics and barriers to seeking help. 
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Figure 1. Number of participants appearing to use each heuristic 
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Supplementary File 1. Possible heuristics involved in symptom appraisal as identified 
by Leventhal, Forster and Leventhal (2007), Leventhal, Brisette and Leventhal (2003) 
and further outlined by Scott et al. (2013) 
Heuristic Definition 
 
Age-illness 
rule 
As individuals grow older, they increasingly attribute sensations to the 
ageing process rather than to illness. 
Chronology 
rule 
The time when symptoms arise guides interpretation: there is a logical link 
between the occurrence of symptoms and recent events and this 
underpins the interpretation 
Duration rule Symptoms that are persistent or prolonged (compared to previous 
experience or expectations), rather than short lived or intermittent, can 
indicate a level of seriousness, which in turn, can be a reason for urgently 
seeking help. 
Location rule The area of the body in which symptoms arise influences their 
interpretation. 
Novelty rule Symptoms that are new, different, or incongruent (unexpected) with 
underlying schema rather than familiar, common, or similar to a co-
existing chronic illness can be a key motivator to seek help  
Pattern rule Compared to symptoms that are striking, severe or extreme, symptoms 
that are diffuse, mild, ambiguous or vague lead to greater numbers of 
comparisons; in turn, there is more chance of error and more susceptibility 
to changed interpretations. Thus, diffuse, mild, ambiguous or vague 
symptoms are less likely to be interpreted as indicators of illness or in 
need of prompt medical care. 
Prevalence rule Symptoms that are perceived to be prevalent in the community are more 
likely to be considered less threatening (i.e., minor rather than serious). 
Conversely, symptoms that are seen to be rare are more likely to invoke 
concern and act as a motivator to seek help.  
Optimistic Bias 
rule 
Individuals have a generally optimistic bias in their interpretations (in 
keeping with previous experience) and will tend to make innocuous 
explanations rather than those that are life threatening.  
Rate of change 
rule 
Symptoms that are worsening, or increasing in number, and symptoms 
that have a sudden rather than gradual onset, can indicate illness and 
provide motivation to seek help promptly. In comparison, symptoms that 
are getting better/improving, stable, or decreasing in number, can indicate 
absence of illness and reduce motivation to seek help promptly. 
Severity (of 
interference) 
rule 
Symptoms that disrupt functioning indicate the presence of illness and/or 
the need for care whereas those that allow normal functioning will reduce 
motivation to seek help. 
Stress-illness 
rule 
Ambiguous symptoms are often discounted during times of acute stress 
and are more likely to be attributed to stress rather than physical illness. 
Similarity rule Perceived susceptibility or vulnerability to illness can emerge from 
perceived similarity in exposure, temperament, physical characteristics 
between the self and those with a certain illness [cancer] and this in turn 
can influence symptom interpretation.  
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Supplementary data file 2: Description of data sources 
Data source Description Cancer 
type 
Country 
(Region) 
Number of 
transcripts 
obtained 
The Melanoma Interview 
Study (Walter et al., 2014) 
 
• Aimed to determine how people detect skin 
symptoms and signs, their decisions to seek 
help, and their experiences preceding their 
diagnosis with melanoma via in-depth 
interviews.  
• Participants were aged 18 and over, and 
diagnosed with primary cutaneous melanoma.  
• A purposive sampling strategy across two 
regions was used to sample as wide a range of 
characteristics of a population as possible 
(melanoma thickness, age, gender and 
education level).  
• Participants were approached within 10 weeks 
of being informed of their diagnosis. 
Melanoma England 
(Eastern) 
and 
Scotland 
(Lothian) 
8 
The SYMPTOM study 
(Banks et al., 2014; Birt et 
al., 2014; Hall et al., 2016)  
 
• Aimed to determine factors influencing 
symptom appraisal and links with cancer in 
people referred with symptoms suspicious of 
pancreatic, colorectal and lung cancer via in-
depth interviews.  
• Participants aged 40 years and over, recently 
referred to one of the collaborating hospitals 
with symptoms suspicious of pancreatic, 
colorectal and lung cancer.  
• Participants were recruited purposively from 
two regions. 
Pancreas 
Colorectal 
Lung 
England 
(East & 
North 
East) 
8 
7 
8 
Patient delay in oral cancer: 
a qualitative study of 
patients' experiences 
(Scott, Grunfeld, Main, & 
McGurk, 2006) 
 
 
• Aimed to determine patients' understanding of 
oral cancer symptoms and to investigate their 
decision to seek help for these symptoms via in-
depth semi-structured interviews.  
• Participants were aged over 18 years, able to 
speak English, diagnosed with squamous cell 
carcinoma of the oral cavity and had not yet 
started treatment. 
Oral England 
(South 
East) 
9 
Improving Rural Cancer 
Outcomes (IRCO) (Emery 
et al., 2013a; Emery et al., 
2013b) 
 
• Aimed to explore factors influencing treatment 
delay which could adversely impact outcomes 
in rural cancer patients in Australia, in addition 
to determining patient decision-making about 
symptom appraisal, and the type and location 
of treatment of their cancer. 
• Participants lived in selected rural areas and 
had recently been diagnosed with prostate, 
breast, colorectal or lung cancer.  
Breast 
Prostate 
Australia 
(Western) 
5 
5 
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Supplementary File 3: Categorization Matrix with examples 
Appraisal Interval 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
COMMON SENSE 
MODEL OF ILLNESS 
SELF-REGULATION 
Threat 
 
 • Detection of a bodily change 
• Description and/or aspects of bodily changes (incl. clinical and physiological 
factors such as site, size, growth rate, etc.) 
Heuristics 
for appraisal 
 • Symmetry rule (Experiencing symptoms leads to a search for an illness label and 
illness labels produce an expectation of symptoms) 
• Location rule (The area of the body in which symptoms arise influences their 
interpretation) 
• Pattern rule (Diffuse, ambiguous symptoms lead to greater numbers of comparisons; 
in turn, there is more chance of error and more susceptibility to changed 
interpretations. Such symptoms are less likely to be interpreted as indicators of 
illness or in need of prompt medical care) 
• Rate of change rule (Symptoms that are worsening, unstable, or increasing in 
number, and symptoms that have a sudden rather than gradual onset, can indicate 
illness and provide motivation to seek help promptly) 
• Severity rule (Symptoms that are extreme or ‘severe’ (rather than mild or vague) 
and disrupt functioning indicate the need for care) 
• Novelty rule (Symptoms that are new, different, or incongruent (unexpected) with 
underlying schema rather than familiar, common, or similar to a co-existing chronic 
illness can be a key motivator to seek help) 
• Duration rule (Symptoms that are persistent or prolonged (compared to previous 
experience or expectations), rather than short lived or intermittent, can indicate a 
level of seriousness, which in turn, can be a reason for urgently seeking help) 
• Age  (As individuals grow older, they increasingly attribute sensations to the ageing 
process rather than to illness) 
• Stress (Ambiguous symptoms are often discounted during times of acute stress and 
are more likely to be attributed to stress rather than physical illness) 
• Optimistic bias (Individuals have a generally optimistic bias in that their 
interpretations, in keeping with previous experience, and will tend to make 
innocuous explanations rather than those that are life threatening) 
• Stereotypes (Illness schemas (and in turn symptom interpretations) are often 
governed by stereotypes. For instance, the male ‘coronary candidate’ is often 
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embedded in illness schemas. Subsequently, when women experience cardiac-like 
symptoms, cardiac causes tend not to be considered and there is no urgency to seek 
help) 
• Prevalence rule (Symptoms that are perceived to be prevalent in the community are 
more likely to be considered less threatening (i.e. minor rather than serious). 
Conversely, symptoms that are seen to be rare are more likely to invoke concern and 
act as a motivator to seek help) 
• Similarity rule (Perceived susceptibility or vulnerability to illness can emerge from 
perceived similarity in exposure, temperament, physical characteristics between the 
self and those with a certain illness, and this in turn can influence symptom 
interpretation) 
 Abstract (what is expected) Experiential (what is experienced] 
 
Illness Representation 
(whether there is a match or mismatch 
between what is expected and/or 
experienced) 
• Identity, Cause, Timeline, 
Consequence, Control/Cure 
• Identity, Cause, Timeline, Consequence, 
Control/Cure 
 
Emotional Response 
 
For example:  
 
 
• Fear 
• Anxiety 
• Embarrassment 
• Worry 
• Other 
 
 
Coping Procedures 
For example:  
 
 
• Symptom Monitoring  
• Self-medication  
• Ignoring/dismissing symptoms 
• Adaptations to lifestyle  
• Watchful waiting 
• Re-appraisal 
• Other 
 
Reasons to consider to / wish to discuss symptoms with HCP Lack of reasons to consider to / wish to discuss symptoms with HCP 
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 • Cognitive factors (e.g. beliefs about symptoms, something is 
wrong / serious)  
• Consequences of symptoms (e.g. interference of symptoms with 
one’s ability to work)  
• Perceived inability to cope with symptoms (e.g. persistence, 
symptom salience, failure to self-medicate)  
• Emotional factors (e.g. anxiety, concern, need for reassurance) 
 
• Cognitive factors (e.g. beliefs about symptoms, nothing is wrong / serious)  
• No consequences of symptoms (e.g. no interference of symptoms with one’s ability to 
work)  
• Perceived ability to cope with symptoms (e.g. persistence, symptom salience, aptitude to 
self-medicate)  
• Emotional factors (e.g. no anxiety, no concern, no need for reassurance) 
 
Help-seeking Interval 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
SOCIAL COGNITIVE 
THEORY 
 
 
 
 
 
 
 
 
Self-efficacy 
 
Personal 
impediments 
to accessing 
care 
 • Lack of time 
• General lethargy (e.g. due to depression) 
• Other 
Healthcare 
system 
impediments 
 • Accessibility  (location of services)  
• Availability (volume of existing services 
• Acceptability (patients’ attitudes about the HCPs personal and professional character) 
• Affordability (cost of services or getting to services)  
• Accommodation (opening hours of service) 
• Trust in HCP  
• (Previous) symptoms remaining undetected and/or misdiagnosed as benign by doctors 
• Professional miscommunication  
• Waiting list for specialist appointments  
• Misdiagnosis and/or administrative error 
• Other 
Socio-
structural 
opportunities 
 
 • Pre-booked appointments  
• Free healthcare screening 
• Other 
Sources of Self-
efficacy 
 • Previous experiences (mastery) 
• Vicarious experience through social models  
• Social persuasion  
• Other 
  Reasons for not seeking help Reasons for seeking help 
 
 
 
 
Physical 
effects 
 
Person believes that seeking help will result 
in:  
 
• Suffering 
Person believes that seeking help will result in:  
 
• Reassurance  
• Reduced anxiety/uncertainty 
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Outcome 
Expectancies 
• Unwanted or unpleasant treatment  
• Being diagnosed with incurable 
disease  
• Serious and painful symptoms 
• Fatal incurable disease 
• Fear of unpleasant treatment  
• Loss of sexuality after treatment 
• Other 
• Improved prognosis 
• Reduced pain or suffering 
• Other 
 
Self-evaluative 
 
Person believes that seeking help will have a 
negative outcome:  
 
• Threat to self-identity 
• Threat to masculinity 
• Loss of independence  
• Loss of pride 
• Other 
Person believes that seeking help will have a positive 
outcome: 
 
• Reinforce self-identity 
• Maintain independence 
• Other 
Social reactions Person will not seek help due to:  
 
• Embarrassment of sensitive/sexual 
area 
• Believe that patient’s family/friends 
think that symptoms are 
psychosomatic  
• Disapproval/rejection/stigma 
• Being seen as time waster or 
neurotic 
• Being seen as weak 
• Previous negative experiences of 
cancer (in family and friends)  
• Weakness  
• Seeking help will burden others  
• Lack of support from family/friends 
to seek help or advice others not to 
seek help  
• False reassurance  
• Other 
Person will seek help due to:  
 
• Few inhibitions about wasting doctor’s time 
• Doctors dismissing fears associated with symptoms  
• Existence of social networks including family and 
friends 
• Family/friends directly or indirectly forcing or 
encouraging contact with HCPs 
• Other 
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Proximal 
goals 
 • Help is not sought due to competing 
priorities (e.g. holiday, work, care of 
dependents, etc.)  
• Other 
• Symptoms interfere with life or reach crisis point 
(e.g. symptoms interfering with work, holiday, care 
of dependents, etc.) 
• Other 
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Supplementary File 4: Participant Characteristics  
Site Gender Age (years) Time to Presentation 
Pancreas Female 59 Shortest 
Pancreas Male 66 Shortest 
Pancreas Female 53 Median 
Pancreas Male 79 Median 
Pancreas Male 64 Longest 
Pancreas Female 57 Longest 
Pancreas Female 84 Shortest 
Pancreas Male 71 Longest 
Colorectal Female 50 Shortest 
Colorectal Male 80 Shortest 
Colorectal Female 74 Median 
Colorectal Female 49 Median 
Colorectal Female 67 Longest 
Colorectal Female 71 Shortest 
Colorectal Female 87 Longest 
Oral Male 50 Shortest 
Oral Female 57 Shortest 
Oral Male 56 Median 
Oral Female 64 Median 
Oral Male 64 Median 
Oral Male 66 Longest 
Oral Female 50 Longest 
Oral Male 59 Longest 
Oral Male 51 Shortest 
Lung Female 68 Shortest 
Lung Female 50 Shortest 
Lung Female 56 Median 
Lung Male 67 Median 
Lung Female 74 Longest 
Lung Female 42 Longest 
Lung Female 54 Shortest 
Lung Male 63 Longest 
Melanoma  Male 82 Shortest 
Melanoma  Female 54 Shortest 
Melanoma  Male 84 Median 
Melanoma  Female 36 Median 
Melanoma  Male 72 Longest 
Melanoma  Female 40 Longest 
Melanoma  Male 48 Shortest 
Melanoma  Female 63 Longest 
Breast Female 49 Shortest 
Breast Female 71 Shortest 
Breast Female 53 Median 
Breast Female 55 Median 
Breast Female 55 Longest 
Prostate Male 79 Shortest 
Prostate Male 70 Median 
Prostate Male 65 Median 
Prostate Male 58 Longest 
Prostate Male 82 Longest 
 
